Goldstar FC200 service 
manual 


CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 


Scanned and converted to PDF by HansO, 2001 

INDEX 

1. HARDWARE CONFIGURATION 

2. BASIC FUNCTION SPECIFICATION 

3. CARTRIDGE 

4. ADDRESS MAP 

5. CONCEPTION OF THE SLOT 

6. EXPLANATION OF MAIN CIRCUIT 

7. CIRCUIT DIAGRAM 

8. PARTS LOCATION 



1. I 


General Speci 

"CPU 

‘MEMORY 

a CRT DISPLAY 

'CMT 

°SOUND FUNCTION 
°KEYBOARD 

"FLOPPY DISK 

'PRINTER 

°ROM Cartridge 


j cat, i on 

Z-SOa or Fxtui va 1 once 
ROM r .v2KB<MSX BASIC) 

RAM 64KB 

TEXT MODE 40chr<241ine 
GRAPHIC MODE 256* 192 dOtS 
COLOR 1600 lor 
FSK METHOD 
1200/2400 baud rate 
8 octave ( 3 tones output 
A 1phanumeric,graphic syrnbol 
code symbols 

5i" support ing<MSX~DOS formatting) 

3i 

8 bit parallet<Centronics> 

f 

I/O bus 

Game cartridge T , expansion bus cartridge 


°Joystick 


1 or 2 



1. 2 SYSTEM CONF I GURAF I ON 


t N r MUM 

SOUND OUTPUT VIDEO OUTPUT CARTRIDGE SLOT■1 


JOYSTICK 


CASSETTE 


Z80A 

IOM 

32KB 

PSG 

RAM 

64KB 

VDP 

PPI 



KEYBOARD 


° SOFTWARE SUPPORT AREA 


PRINTER OUTPUT VIDEO OUTPUT CARTRIDGE SLOT EXPANSION 
I I I CARTRIDGE 


JOYSTICK 

*2 


CASSTTE 


Z80A 

ROM 

32KB 

PSG 

RAM 

64 KB 

VDP 

PPI 



KEYBOARD 


*The number of the slot is maxinum 16 containing system 


1 LSI SPt-C. 

"CPU Z»OA er equivalence 

CLOCK J . 5795'*"MHZ 

l WAIT SIGNAL i 3 iuser led after each HI 
cvcIe. 

'•VDP TMS9129NL 

»PSG AY-3-8910 


PPI 


INTEL-8255A 



memory 


v 2 

* ROM NSX HAS 1C I NTERPRETFR 32KU 

° RAM USER HAM :64KU 

VIDEO RAM : 1 OKU 

* There is 4 l^sic slot i i> system,and the system can 

access 256KB ROM.RAM.And it can have maximum 1M 
tiyte memory area. 

* Basic ROM exists form OOOOH to 7FFFFH,and RAM exists 

from FFFFH to lower address.Re Per to chapter 4. for 
details, 

2. 3 INTERRUPT 

* NTH-Not use, MSX BASIC lias RAM HOOK, 

* iNT vDP or cartridge bus can input external inter¬ 

rupt signal.VDP inputs interrupt signl 
to CPU on every 1/50 sec, then CPU restarts 
from 0038H. 




2. 4 t) I SPLAY MODI* 

. {.8 I TMS9 1 29NL 

* (;iiar;ii: tor : ;.il phai'cumorl c Mjraplii c symbols <8*8 Onl.s) 

* Co lor -I 6 <:o I oi's 


* Spr i *.e 

* Display 

:possib1e 

mode table 







MODE 

j RESOLUTION I SIZE)NO |COLOR|3PRITEt DI PLAY 


GRAPHIC 1 

1240-192 

| 8*8 

1 256 | 

16 1 

0 

1 29 * 24 


GRAPHIC 2 

I 240 * 192 

| 8 * 8 

1 7681 

16 | 

0 

| 29<24 


MULT 1 COLOR 1 64 - 48b 11< 

I 4 * 4 

| . , 

16 | 

0 

I 29<24 


TEXT 

|240*192 

| 8*6 

|25612o f16| 

X 

| 39*24 



* NO: THE NUMBER OF PATTERN 




2. 5 DISPLAY rifAKWTl k CODll 


olololoiolololo 
c- 

■O 


Lower 


0 0 0 


Oil© 
10 2© 
113^ 


0 0 4 


0 15 


11 7 * 

0 ,1 9 ^ 

I 0 A 
1 1 B 

0 0 C ? 

0 1 D J' 

I 0 E F) 



















































9 PRIM I k INTERFACE 
‘ STANDARD : S Mir 
' LEVEL ; TTL 

* CONNECTOR :AMPHENOL 14 PIN 

* SIGNAL TABLE 



TERMINAL 

NO[SIGNAL 



1 

| PSTB 



o 

t PDBO 



3 

1FDB1. 



4 

! PDB2 



5 

| PDB3 



6 

| PDB4 



7 

— 

| PDB5 




| PDB6 



9 

i PDB7 



10 

! NC 



11 

( BUSY 

1 


12 

| NC 

1 


13 

1 NC 

1 


14 

1 GND 

1 


MN CONNECTION 


7 6 5 4 3 2 1 


"flfiflflSfliEr 

14 13 12 11 10 9 8 


pin arrangement toward the system 


2. 10 THE LIST OF CONNECTOR 


TERMINAL NAME j 

SPEC/STANDARD 


VIDEO OUTPUT | 
COMPOSITE SIGNAL OUTPUT! 
*F SIGNAL | 

RCA 2 PIN CONNECTOR 

RCA 2 PIN CONNECTOR 


CASSETTE [ 

DIN 8 PIN CONNECTOR 


GENERAL I/O PORT | 

AMP 9 PIN CONNECTOR 


PR E NTER | 

AMPHENOL 14 PIN CONNECTOR 


CARTRIDGE BUS | 

2*54 MTCH,50 PIN CONNECTOR 


AUDIO OUTPUT f 

-—---^_: 

fiCA 2 PIN CONNECTOR 




3. 1 BLOCK tHAOIMM 



3. 2 CARTRIDGE BUS SIGNAL 


MO. 

SIGNAL NAME 

170 

NO. 

SIGNAL NAME 

I/O 

1 

C3I'TO 

0 

2 

CS2'(O 

o 

3 

CS12 00 

0 

4 

SLTSLOO 

0 

5 

Reserved +1 

- 

6 

PFSH 0 0 

0 

7 

WAIT CIO +2 

I 

8 

I NT 0 0 *2 ^ 

I 

3 

Ml i'N> 

0 

10 

BUSDIR v V 

I 

11 

IORQ <N> 

0 

12 

NERG (N) 

RO CN) y' 

0 

13 

WR (N) 

0 

14 

0 

15 

RESET(N) 

0 

16 

COMP. VIDEO ' 

0 

17 

A9 

0 

13 

A15 

o 

19 

All 

0 

20 

All] 

0 

21 

A7 

0 

22 

AG 

0 

23 

A12 

0 

24 

A3 

o 

25 

A14 

0 

26 

A13 

0 

27 

A1 

0 

23 

AO 

0 

29 

A3 

0 

1 . 30 

A2 

0 

31 

AS 

0 

32 

A4 

0 

33 

D1 

170 

34 

DO 

170 

35 

D3 

I/O 

36 

D2 

170 

37 

D5 

I/O 

33 

D4 

I/O 

39 

D7 

170 

40 

D6 

I/O ; 

41 

GND 

— 

42 

CLOCK<3. 53MH2> 

0 

43 

GND 

- 

44 

SW1 

— 

45 

+50 

~ 

46 

SUI2 

— 

47 

+50 

- 

48 

+ 120 


49 

SUNDIN 

' I ^ 

50 

_... 

-120 

- 


+ 1 s "Reserved" means -that this Pin is prohibited to be u« 
+2 open collector state 






5.3 CARTRIDGE BUS SIGNAL FUNCTION 


NO, 

SIGNAL NAME 

CONTENTS 

1 

CS1 (N) 

RON 4000H' v 7FFFH ADDR. SELECTION SIGNAL 

2 

CS2(N) 

ROM 800DH-BFFFH ADDR. SELECTION SIGNAL 

3 

CS12CN) 

ROM 4QQ0H'-BFFFH ADDR. SELECTION SIGNAL 

4 

SLTSL (I D 

SLOT SELECTION SIGNAL EACH SLOT 

5 

Reserved 


6 

RF3HCM) 

REFRESH CYCLE SIGNAL 

7 

WAIT(N) 

WAIT REQUEST SIGNAL TO CPU 

8 

I NT CM) 

INTERRUPT REQUEST SIGNAL TO CPU 

9 

Ml CN) 

MACHINE LANGUAGE FETCH CYCLE 

IQ 

BUSDIR 

DATA BUS DIRECTION SIGNAL 

ii 

IORQ(N) 

INPUT/OUTPUT REQUEST SIGNAL 

12 

NERQ CN) 

MEMORY REQUEST SIGNAL 

13 

WR(N) 

WRITE CYCLE SIGNAL 

14 

RD CN) 

READ CYCLE SIGNAL 

15 

RESET<N> 

CPU RESET SIGNAL 

16 

COMP, 01DEO 

COMPOSITE UIDEO SIGNAL 

17-32 

A0-A15 

ADDRESS BUS SIGNAL 

33—40 

D0-D7 

DATA BUS SIGNAL 

41, 43 

GMD 

SIGNAL GROUND 

42 

CLOCK 

CPU CLOCK*3.58MHz 

44, 46 

SW1,SW2 

FOR SYSTEM.PROTECTION & AUTO RESET 

45, 47 

+50 

+5U POWER 

48 

+ 120 

+12U POWER 

49 

SUNDIN 

EXTERNAL SOUND INPUT(~5dbm> 

50 

-120 

-12U POWER 










I/O APRS 


ni:v ice 



t() ADkjkWl CONTENT 

|1NDUX 

ftu ( m 

|W 

|VRAM BATA WRITE 

|9129 


IK 

|VRAM DATA READ 


&U99 

|w 

j COMMAND , ADDRESS SEI’ 



|K 

| STATUS HUAI) 


KllAU 

fw 

lADORUSS l.ATCH . 

|AY-3-8910 

N.UA1 

1 w 

1 DATA WHITE 


&H A2 

|R 

1 DATA read 

i 

hum 

1 w 

\ PORT-A DATA WRITE 

| 8255a 


IR 

| ; READ 


&HA9 

1 w 

I PORT“B DATA WRITE 



IR 

| read 

1 

&UAA 

|w 

I PORT - C DATA WRITE 

1 


in 

I READ 

1 

&MAB .. 

|w 

IMODE SET 


&H90 

|w 

[STROBE OUTPUT(bO) 

| LATCH OUT“ 


1 R 

i STATUS INPUT ( b 1 ) 

|BUSY ’ 1 * 

&H91 

|w 

I PRI NT DATA 

|LATCH OUT 





I'!'* HIT ASSIGNMENT 


PORT 

urr 

1 /<» 

NAME 

JUNCTION 

A 

n 

l 

O 

m\ 

SCOT i FOR OOOU 3FFF 


*-> 

<) 

rsii. 

Si .o r I D FOR- 4 000 '■ 7H* F 



(/ 

csnt | 




O 

CSL1 

SCOT ID FOR 8000PJ-FF 


s 


CSC ii 



(> 

O 

CS3C 

SCOT ID VOU GOOD FFFF 

_ _ 

A. - 

. „ ^ - ... 

CSOU 


B 

0 7 

I 


keyboard return 

c 

0 

C) 

KBU 

IEYSCAN OUTPUT 


1 


KBl 



2 


KU2 



3 


KM3 



4 

o 

CASON 

CASSETTE MOTOR ON(L=ON> 


5 

o 

CASW 

CASSETTE WRITE SIGNAL 


6 

o 

CAPS 

DRIVES CAPS I NOI CATER 


~7 

o 

SOUND 

ONE BIT OUTPUT FOR EXTRA 


_ _ 


* ^ _ , 

SOUND OUTPUT 









* cm 1MR p INS ON J3.J4 

J:i 5,J4 5 4 f)V 

J3-9.J4-9 GNt) 

* 4 is not. supplied in t:ho minimum con fi (jurat i on. 









f>. 1 U AM EXPANSION 


NSX MASK' teguires .1 conliiious area in mcmor y f rom FFFF lo 
Ihe I uwt'i’ nemol y ii lea . Expaus i uil RAM slum I (I lie; Im'al mi just 
under Uu; exist ing RAM lo make a continuous »rea ova i 3 ab 1 e 
lo BASIC. 

When t ho minimum memory .syst .0111 configuration contains Hk IMM 
from liOOO -■ I-r* 1* I* * memory must still bo 1 ncrement od by iok as 
tlie St,or SELECT .SKiNAL works on a 16 k unit basis. In ibis 
case the original ttk of RAM are not used and tin? expansion 
of results in a total of 16k memory not 24k. 

There are two kinds of 16k RAM cartridges available,one [s 
for the 8k RAM minimum system and Lhe other for those machine 
which comes with 16k RAM.While both cartridges contain 16k of 
RAM they must not be confused with one another’ and care must 
be taken that they are installed properly. 

Computers with Bk RAM to start with use 16k RAM from FFFF to 
eooo. 

Computers with 1 6k RAM to start with use 16k RAM Expansion 
Cartridges with RAM from BFFF to 8000. 

NSX BASIC OCCUPIES THE RAM from 8000 to FFF and cannot use 
RAM from 0000 to 7FFF. 

5, 2 SLOT EXPANSION 

The four slots which come wi Ih the 111 1 n i mum system are called , 
the BASIC SLOTS and from each of these BASIC SLOTS other- slots 
can be added to expand the system.To select an -expanded slot, 
the BASIC SLOT to which is belong must first be selected. 

This is not necessary in systems in which there is a function 
which can inhibit the BASIC SLOT. 

Up to four slots can be connected to each BASIC SLOT 
without using a buffer.Five or more slots can be connected 
using the buffet for the cart r idge Inis. 

Since the CPU cannot distinguish whether a cartridge is before 
or after tire buffer,;! circuit which accepts a signal from 1 tie 
cartridge to distinguish the defection of the buffer is 

i nsta 1 1 ed . 1 he signal from the cart, ridge* is called HlkSblk. 

In some cases, however , t li i s signal is nul necessary and the 
rail ridge circuit can be simplified using: 



In smiie f’a.sps, ttowrvi'i , Uti s signal Is not rn'cessary and the 
rail i idijc? r i mi i i can In* simplified us hut: 

■tli A rurfiidgc which accepts hut 

never sends data to the CPU. I N this case Lin? 
butler always works outward and never inward. 
A momoi s r carl r idfjo. 

In this rase,the bus decoction 0/m lie 
d i si i ngtt i shod from t ho signals avai!able<S1ot 
So ! or (, , Memory Request , Road , Wr \ t e) 

Tims ROM cartridges can be made inexpensively. 

Cb J SLOT 

\JKAT IS A "SLOT"? 

The word "slot" is used here with a special moaning, n. does 
not refer to the cartridge connector slot familiar to Apple 2 
users,Sint lie re is somewhat similar to a itomory bank because 
it is a block of G'*k of memory.lt is also similar to a "hard* 
wore slot" because the CPU names each slot and lelects a slot 
on the cartridge bus is called the "Slot Select Signal". 

Note that we are discussing the slot from the point of view 
of software and the number of physical cartridge slots will 
be discussed jn another section. 



SCTSlo 

SCtSu 

$LT5l2 

50SL3 



>. .'j 


l-XI'ANSION SLOT CIRCUIT CXAMPLC 


r.Ain ui ixha slot expansion uox 



WHY list-: SI (VI'S r 

On a system wit 
in E. he .same mom 
This makes it ii 
s;tmo oi MM'ii t i on 

Using slots mnk 
same address I'm 
i.o put programs 

as a result., the 
and adds more e. 

*** IKK PANS ION < 


SELECT SIG 








C-. 1. CPU-SLOT CTPCUIT 

CPU(Z“80A> clock Is derived from the video dlsrlay 
rrocessor IMSS129. 

Using ^tie TR G3(23CT815> In main reset circuit, turn i ns 
the rover svltch on made, negatIve raise.get CPU and 
other rrocessor resefted. 

M3X system has four slots by the SLOT SELECTION method. 
Each slot consists of SdKB. 


♦ SLOT ttO 

♦ SLOT, HI 

♦ SLOT t12 
+ SLOT 113 


M3X BASIC INTERPRETER ROM VERSION 32KB 
EXTERNAL CARTRIDGE SLOT 
M3X SYSTEM INTERNAL D-RAM SIKB 
EXTERNAL EXPANSION SLOT 


Anions the exranslon and car tr Idee slot si goals(SO ring). 
CPU address and control signals are connected through 
the HEX BUFFER(74L33G7*4>.but not the DATA BUS(DD-D7). 


6. 2.SLOT SELECTION CIRCUIT 

Slot selection 9et through PORT A of the P.P.I chlr( 
INTEL 3255A) by the DATA BU3(D0-D7>. 

The PORT A In the P.P.I LSI is vired to 8-to-2 ENCODER 
(74L3153) by the 8-bit parallel line. 

SLOT SELECTION !s derending on the content of PORT A 
register In P.P.I 

As examrle. If you vant to select the SLOT H3(ADDRESS' 
40G0HEX-7FFFHEX).you should vrIte a data(ACHEX) to the 


PORT 

A register In 

p. p. i. 






CS3H 

C33L 

CS2H 

CS2L 

CS1H 

C31L 

C30H 

CSOL 


1 

0 

1 

0 

1 

I 

0 

D 




A 




c 




If you inrut AChey. data to PORT A of P. P. I chir (INTEL 
8255>. it all avs access of M3X EA3IC INTERPRETER in 
SLOT HO,internal D-RAM In SLOT H2 and external cartridge 
ROM in SLOT H3. (for examrle,assembly language OUT PORTA. 
ACH Is Inserted.' 








6. 3. POUJIf.R 01 i RESET 


Op /on Hun on the rover sv Itch PROGRAM COUNTER’S 
content is set to GGGGH. 

This register’s content set to the system RON throu9h 
, t1) e address Line tAO-A15) an d PORT A r e s l s t er In P. P, I 
is set OOH. 

3-bit raratlet line of PORT A Is connected to 8-to~2 
ENCODER<7dL3153) and C90L bIH C30H bit Is selected by 
3-1 o-2 ENCODERC7TL3153) . 

This signal Is vired to dual 2-to-d DECODER<74LSI33) . 

In DECODER 1V0 (nee at I oe> slsnal Is actlve.SLOT 110 is 
selected. 

Therefore the content'of 000OH address in M3X system 
RON Is read by the CPU. 

6-4 VIDEO DISPLAY PROCESSORiTHS912SNL 
+V. D. P. SPECIFICATION 

VDP IS DESIGNED TO INTERFACE DIRECTLY WITH THE 
TMS4416-15(16K+4BIT> D-RAM. 

IT IS M-CHAMNEL MOS LSI DEVICE USED IN VIDEO SYSTEMS 
WHERE DATA DISPLAY ON A RASTER-SCANNED HOME COLOR T. V 
OR COLOR MONITOR IS DESIRED. 

THIS DEVICE GENERATES ALL NECESSARY VIDEO, CONTROL AND 
SYNCHRONIZATION SIGNALS AND ALSO CONTROLS THE STORAGE 
.RETRIEVAL AND REFRESH OF DISPLAY DATA IN THE DYNAMIC 
SCREEN REFRESH MEMORY. 

TMS912SNL HAS A S25 LINE FORMAT FOR USE WITH THE EUROPEAN 
PAL SYSTEM AND OPERATES ONLY IN A NONINTERLACED MODE. 

, THE VDP HAS FOUR'.VIDEO DISPLAY MODE 

VTEXT MODE,GRAPHIC ONE MODE, GRAPHIC TWO MODE,MULTICOLOR 


MODE 

RESOLUTION 

PATTERN 

SIZE 

PATTERN 

NO. 

COLOg 

r —■ 

SPRITE 

DISPLAY 

GRAPHIC 1 

132+256 

PIXEL 

e+3 

DOT . 

258 

16 

OK 

24LINE* 

32 COL, 

GRAPHIC 2 

192+256 

PIXEL 

8+8 

DOT 

763 

16 

OK 

24 LINE 
*32 COL. 

MULTICOLOFj 

48*64 

BLOCK 

4+4 

DOT 

— 

16 

OK 

2d LINE 

32 COL. 

TEXT 

192+356 

PIXEL 

8+6 

DOT 

256 

16 

MO 

24 LINE 

40 COL. 





TV 

BLOCK’ DIAGRAM 
OF TM S 9129 



+ V. D. P interr ur t 

The UUP interrupt output r-in is used to generate an 
Interrupt at the end of each ac t l ve*~d 1 sr L ay scan, 
vhich Is about every 1/50 second for the TMSS12S. 

The interrupt output Is active vhen the Interrupt 
tin able bit<IE> In the UDP register 1 Is a “1" and 
the F bit of the status register is a ’* i" . 

Interrupts are cleared vhen the status register Is 
read. 

+CPU—UDP II IT ERF ACE 

The UDP c ommunic a t e s vit h the CPU 'via an 8-bit 
bidirectional data bus. 

Three control lines.decoded from the CPU address and 
enable lInes♦determines Interpretation of the bus. 

Through the bus> CPU can vr11e to V—RAM. r?ad from 
U-RAM*vrite to UDP registers.and read the UDP status 
register.The UDP also generates interrupt signal after 
every refresh of the TU display If the Interrur-t is 
enabled. 

+■ UDP-UR AM INTERFACE 

The UDP can use either TMSd116-15116k +1) or TMS4416-15/2D 
<lSk+4) dynamic RAMs. AD<0> Is used for the eighth RAM 
address bit in the TMS4416-15/20 RAMs. but not for the 
TM34I1S. 

Since the early vriie cycle is used by the UDP.G on the 
TM3441S must be tied to ground. 

The UDP accesses up to 16.384kbyte of URAM using a 14-bit 
VRAM address.The UDP fetches data' from the URAM In order 
to Process the video Image. 

The UDP also stores data In or read out data from the URAM 
during a CPU-URAM data transfer.The UDP automatically 
refreshes the URAM. 

THE UDP-URAM INTERFACE CONSISTS OF A BIDIRECTIONAL 8-BIT 
DATA BUS AND THREE CONTROL LINES<RAS.CAS,R/W). 

THE UDP READS FROM AND WRITES DATA TO THE V-RAM 014 THE 
URAM DATA BUS.THE UDP OUTPUTS THE ADDRESS TO THE URAM OF 
THE URAM ADDRESS BUS. 

THE URAM LOW ADDRESS IS OUTPUT WHEN RA3 IS ACTIVE<LOW) 

THE COLUMN ADDRESS IS OUTPUT WHEN CAS IS ACTIUECLOW). 

DATA IS OUTPUT TO THE URAM WHEN R/W IS ACTIVE CLOW). 



♦ CPU CLOCK OEI Itl-vn I Oi l 


VDP 


AO 




x* PF 

41"— i 

Jmhr 


X-W 


37 


T c 


The UDP venerates CPU c l ock <3, SQHHz ) . 

A fundamental, frequency, par all e l-mode X-TAL is used as 
the frequency reference for the internal clock osc i 11 at o t r > 
which is the ma ster time base for all system ore rations. 
This master clock is divided b y two to Generate the pixel 
clock C5.3MHz> and by three to provide the CPUCLKC3.SSNHz). 

+ CPU INTERFACE 

The UDP interface to the CPU us Ins an 8-bit bidirectional 
data bus,three control lines,and an Interrupt, 

2. write data bytes to URAN 

2. read data bytes from VRAM 

3, write to one of the 8-UDP write on lx registers 
A r read the UDP status resister 

The type and direction of data transfers are control by 
the CSW,CSR, and mode Inputs, 

CSW is the CPU to UDP write select. 

When it is actJoe(Iow>,the 8 bits on CDD-CD? are strobed 
into the UDP. 

CSR is the CPU from UDP read select. 

When it is act Ive<low>, the UDP outputs 3 bits on CD0-CD7 
to the CPU,CSW and CSR should never be simultaneously 
low at the same time,If both are low »the UDP outputs data 
on CD0-CD7 and latches invalid data. 

Node determines the source or destination of a read or wrI 
data transfer.Node is normally tied to a CPU low address. 
AQ, 



+CPU-UDP DATA TRANSFERS 




DATA 

BIT 









OPERATION 

0 

1 

2 

3 

4 

5 

6 

7 

C3W 

CSR 

MODE 

WRITE TO '.‘DP REG. 
BYTE 1 DATA WRITE 

DO 

D1 

D2 

D3 

D4 

05 

DS 

D7 

0 

1 

1 

BYTE 2 REG.SELECT 

1 

0 

0 

0 

0 

RSO 

RSI 

RS2 

0 

1 

1 

WRITE TO ORAM 

BYTE 1 ADDR.SETUP 

A6 

A? 

AS 

AS 

AID 

All 

A12 

A13 

a 

1 

1 

BYTE 2 ADDR.SETUP 

0 

1 

AO 

A1 

A2 

A3 

A4 

A5 

0 

1 

1 

BYTE 3 DATA WRITE 

DO 

m 

D2 

03 

D4 

D5 

DS 

D7 1 

a 

1 

0 

READ FROM UDP REG. 

— 











BYTE I DATA READ 

DO 

D1 

D2 

D3 

D4 

05 

DS 

D7 

i 

0 

1 

READ FROM OEAfcl 

BYTE 1 ADDR. SETUP 

AS 

A7 

AS 

A9 

A10 

All 

A12 

A13 

0 

1 

i 

BYTE 2 ADDR.SETUP 

0 

1 

AO 

A1 

A2 

A3 

A4 

A5 

0 

1 

i 

BYTE 3 DATA READ 

DO 

D1 

D2 

03 

04 

05 

D6 

D7 

l 

0 

a 









u.5 i 'Iv’i JURANN -MU I H R i I ‘lll kAl I N [ I .UM* \t f; 

. ' ‘ M’Ff ' ■ - 

.S255A l ; ['NV I I ONAI r>f-S< k I I *i f ON 
UENERAI. 

I lit' 3255 A is .1 prut i r; Hum. fir I «* per i ph<*r.i I i n i; er I uc<u I *p l >* lev i re dr: 
fur use in mi ernrompu f i t niisi urns. I t s I imrion is that of a (jener, 
purpo.si? I/O coinpotuMi r in interface peripheral ouviipment io 
Uieiiiicrocofripiiter sy.slmii bus.Die Junctional con I i gu t a i; i on 
of the 8255A is protjrammed by the system software so that 
n o r ma Ely n o e x L e r nn 1 logic is n ec e ssa r y to in t e r lac e 
peripheral devices or structures. 

DATA BUS BUFFER 

This 3 state bidirectional 8-bit is used to interface 
the 8255 a to the system data bus.Data is transmitted or 
received by the buffer upon execution of input or output 
instructions by the CPU.Control words and status infor¬ 
mation are also transferred through the data bus buffer. 

Read/Write and Control logic. 

The function of this block is to manage all of th internal 
and external transfers of both data and control or status 
words.It accepts inputs from the CPU Address and cont¬ 
rol busses and in turn,issues commands to both of the 
control groups. 

CCS? 

Chip select, a 'Mow" on this input pin enables the communi¬ 
cation between the 3255A and the CPU. 

< RD; 

EF:AD. A " 1 ow”on this input pin enables the S255A to send 

the data or status i n format! on to the CPU on the 
data bus.In essence.it allows the CPu "read from the 
825 5 A 

<WR ) 

WRITE.a "low" on this input pin enables the CPU to write 
data or control words into the 8255A/ 


^ i < it umI 

j 1 



< M» ami A 1 > 

Port select n and imri isi'hM'l I , I'Iipsc input signals, hi non 
junrt inn wi l li I hp id) and Wk i nputs, nm I t n t the sf'hMd ion nf 
i)tn> of flip three polls or t ho roiii mi word top i si ors . They 
are normal l y rnniH’d rd to Mur ioast significant hits nf the 
add toss ImsCAO and A i ) 

H255A BASIC OPKkATtON 

[a 1 AO i R!) i WR ] <\S I t NPIJT 01 'PRAT 1 ON < READ >[ 


(J 

0 

1 0 

1 l 


| PORT A DATA DUS 

0 

1 

fo 

1 1 

"To" 

| PORT B DATA BUS 

1 

0 

So 

1 1 

fo' 

|PORT C DATA BUS 

4 4 4 



1 

1 

1 

1 

i 

i 

| OUTPUT OPERATION 
j (WRITE!) 

0 

0 

IT 

T6“ 

1 0 

j DATA HIfS--PORT A 

0 

1 

11 

1 o 

10 

| DATA DUS--PORT B 

T~ 

cT 

1 1 

To" 

To" 

1 DATA BUS--- PORT C 

i 

i 

11 

1 0 

So 

J DATA BUS--CONTROL 

i | ! |DISABLE I-NCTION 

X 


1 X 

1 X 

1 1 

I DATA BUS--3 STATE 

1 

i 

1 0 

11 

So 

|1LLEGAI CONDITON 

X 

X 

11 

11 

1 0 

|DATA DUS--3 STATE 


(RESET) 

Reset .a "high on this input clears the control register and all 

pur ts< A f J3>C) are set to the input mode., 

Group A and Group 0 controls 

The functional configuration of each port is programmed by 
the systems software.in essence,the CPU "outuputs" 
a control word to the 8255A.The control word contains 
information ’such as "mode","bit set","bit reset".etc, 
that initialize the functional configuration of the 8255A. 

Each of Ui Control h1 orks<Group A dm! Group B> accepts 

"commands" from the internal data bus and issues the 

proper commands to its associated ports. 

Control Group A-Port A and Port C upper<C7~C4) 

Control Group iVPori J} and Port C ; 1 ower(C3-C0> 

The Control Word Register' can only be writ teen into. No 
read operation or the rongfol word register is t -al lowed. 

I’or t s_ [ i j. a 11 U_.. c 

flie 8255A contains three 8 bit ports(A,n, Hid O.All can 













Im- roiK j<iui <■(! in swi'ilc variety of functional rhnrur 
t cr ist irs by t hr system software bill* each hits 1 Is own- 
Special triltliirs nl " I uTHOIltl I i t.v" to further enhance the 
power arul floxibi ( i i.y of the 8255A. 

Port ...AiOim 8 hi t. ili i t ;j output 1 ateh/bu I fer r and one 8-bit. 
data input latch. 

Port B. One 8-bit data input/output latch/buffer and one 
8-bi t data \ nput bu r fe r * 

Por t C . Orie 8 - b i t da i.a output latch/bu f f er and one 8- 
bit data input but Ter <no latch for input).This port cad 
be divided into two 4 -bit ports under the mod^ control. 

E 3 Ch 4-bit port; contains a 4-bit latch and it can be used 
for the control signal outputs and status signal inputs in 
conjunction with ports A and B. 

8255A OPERATIONAL DESCRIPTION. 

MODE SELECTION 

There are three basic^ modes of operation that cab be sele¬ 
cted by the system software; 

Mode O-Basic Input/Output 
Mode 1-Strobed Input /Output 
Mode 2-Bi-Directional bus 

when the reset input goes "high" all ports will be set to 
the input modeCi.e., ail 24 lines will be in the high im- 
pedence state).After the reset is removed, the 8255A can 
remain in the input mode with no additional initialization 
required,During the execution of the system program any of 
the other modes may be selected using a single output instruc 
tion.This allows a single S255A to service a variety of 
peripheral devices with asimple software maintenance routine. 

The modes for Port A and Port B can be separately defined* 
while Port C is divided into two portions as required by the 
Port A and Port B definitions.A11 of the output registers,in¬ 
cluding the status f1ip-flops,wi11 be reset whenever the 
mode is changed.Modes may be combined so that their 
functional definition can be "tailored" to almost any t/O 
strueture.For instance ;Group B can be programmed in 
Mode 0 to monitor' simple switch closings or display compu¬ 
tational resu1ts,Group A could be programmed in mode 1 



t u monitor ;i Ueyl >i >;i1 <i or I a pe r• k a 1 1 ei on mi i itt (*rrupt 1 1 j 1 von 
has i s . The mode hoj i n i l i oils ami pussihlo mode combinations 
fr^criv seem con l : us ina at t i ist but ai t.i*i a cursor y r cv i i*w ni 
t lu? complete device opera I i on a simple, ) op i nil I/O ap¬ 
proach will suf Taco. Tin* design of tin* M'j r i r >A has taken i fi t o 
account things such as elficient PC layout and complete 
functional flexibility to support almost any peripheral 
device with no external loyic.Such design represents 
the maximum use of the available pins. 



• * »itSG< Pi ogamrnabi o Sound Gtinerai or > * * * 

i matures 

Mull sofi ware control of sound yen or 

* I n l fi faces to most 8 hit mi c i oproct’ssoi: ; s r 
■•■Three independent iy Programmed Analog Output 
»Two 8-hit General purpose I/O Ports 

*Si ng 1 e + n vo 1 t. supp 1 y 

h ash: functi ons 

Da 7 -DA O <input/output/high impedance): 

Data Address 7--0 

These 8 lines comprise the S-bit bidirectional bus used by the 

microprocessor to send both data, and addresses to the PSG and to 

receive data from the PSG.IN the data mode,DAT-DAO correspond 

to Register Array bits B7--B0.In the address mode ,DA3-rDAO select 

the register number <0--17 D > and a DA7--DA4 in conjunction with 

fcS 

address inputs A9 and AS for the high order address<chip select) 
RESET(input> 

For initialization/power-on purposes,applying a logic "0”(ground) 
to the RESET pin will reset all registers to "O”.The reset pin is 
provided with an on-chip pull-up resistor. 

CLOCK(input) 

This TTL-compatible input supplies the timing reference for the 
TONE.NOISE and ENVELOPE GENERATORS. 

BDI R ,BC2,BC1(input): 

Bus Direction,Bus control 2,1 


BDIRI 

BC21BC11PSG FUNCTION 

o 1 

| 1 

1 o 

i INACTIVE 

0 I 

j 1 

1 1 

1 HEAD FROM PSG 

1 1 

: 1 

! 0 

(WRITE TO PSG 

_1J 

: 1 

1 l 

1 LATCH ADDRESS 


ANALOG CHANNEL A,B,C<output) 

Each of these signals is the output of its cor responding D/A converter, 
and complex sound waveshape generated by the PSG. 

1 OA7- I OA0< i nput out put M 0B7- I 0B0< i nput. -'out put > 

1 nput 'Out put .AT AO . B7 - BO 

Inch of these two parallel i npu i ' ou t.pii t port s pru\ ide.s .s hits of p;tral 1 
data tu'Iiawi the PSG CPI' bus from to an S' cMchmI ilovici.es 


coimec rod to the 1 oa or ion p i ns. Each pin is provided with an on* 
chip pull up resist or,so that when i n the "input” mode, all pins will 
read normal ly h i gti. There fore , the recommended 'method for scan¬ 
ning external switches would be to ground the input bit. 





+ + +FC-200 POWER PART LI5T+ + + 


C* CT NO. 

DESCRIPTION & SPECIFICATION 

IC1 

IC.REGULATOR STR 9005 

IC2 

IC, PECULATOR SI-3122U 

IC3 

IC.REGULATOR 6L-7912 

Dl 

DIODE.BRIDGE P.B-4 01 

D2 

DIODE.BRIDGE DBA 20E 

D3 

DIODE.RECTIFIER 1N40Q1 

C1-C2 

C.CE 47Q0MF 16U CE04 

05 

C.CE 100MF 160 CE04 

06 

C.CE 1 DOME 250 CED4 

C3-C4 

C.CE 100GMF 250 CE04 

C7 

C.CE 47QMF 250 CE04 

R1 

R. CARBON FILM 4.7K-J 1Y4W 

JW4 

WIRE.COPPER TIN-COATED 

W1 

CONN.AY.POWER TO MAIN FC-200 

W2 

CONN.AY.REMOTE FC-200 

PI 

FUSE. 2500 2A 






C’CT NO. 

DESC.& SPEC. 

U1 

CPU,Z-80A ZILOG 

U3 

P. 3. G, AY-3-831 Q G. I 

USA, B 

ROM,M—ROM BASIC 

U14 '-U21 

D-RAM,HM4864-2DC 64K+1 

U34 

DECODER, 74LSI45 

U44 

DECODER, 74LS133 ■ 

U45 

DECODER,74LS13S 

U23, 33, 4 0 

D-FXF,74LS74 

U25, 38,37 

OR,74LS32 

U35,42 

AMD,74LS08 

U32 

HEX INVERT.,74HCU04P 

U41 

OPEN COLL.,74LS0S 

U22 

8-D F/F,74LS374 

HIC5001 

HYBRID IC,HIC5001 

RELAY 

RELAY,D31M-DC5V 

D2 

DIODE,SWITCHING IN4148 


C54 

CERAMIC CAP.,33PF 

C57 

ELECTRO-CAP.,4.7MF 1SV 

04 '-Q , 52 

CERAMIC CAP. , 0. IMF 50U 

R21'-R24 

R ARRAY,1GK+4 1/4W 

R5, 12, 15 

RESISTOR,1QK-J 1/4W 

R19, 47, 48 

RESISTOR,10K-J 1/4W 

Rl,2,IS 

RESISTOR,2. 2K—J 1/4W 

R3,13,18 

RESISTER,IK—J 1/4W 

R81 

RESISTOR,1K-J 1/4W 

R42-R44 

RESISTOR,470—J 1/4W 

Rl 1 ■ 

RESISTOR,120—J 1X4W 

-PCS CONN, 

CONN, 50P 980-050-039 

PRT CONN. 

CONN,14P 57L-4Q14Q-770B 

K8D CONN. 

CONN,IIP MLX 5267-11A 

PWR CONN. 

CONN,4P MLX 5289-04A 

JACK 

RCA IP S-1553 

R45 

RESISTOR, 8.2K-J 1Y4W 


C’CT HO. DESC.& SPEC. 


U2 ' VDP, TMS9129ML PAL VDP 

U4 P.P.I.I3255A INTEL 

U6-U7 D-RAM,TMS441S-15 T.I 

U26,33,48 QUAD MUX,74LSI57 

U49 QUAD MUX,74LSI57 

U27 DUAL MPX, 7-1LS153 

U23MJ31 HEX BUFFER,74LS367 

U43 HEX BUFFER,74LS387 

U4G NOR,74LSQ2 

U33 HAND, 74LS0Q 

U47,5Q HEX INVERT.,74LS04 

U28 2-OP AMP, MPC4558C NEC 

U24 QUAD BUFFER,74LS125 

C53 TRIMMER CAP. , T2G3R300E 

Q1^Q3 TR,KTC1315GR 

D1 DIODE,ZENER GZB5.1-B 


CSS 

CERAMIC CAP.470PF 50U 

CSS 

ELECTRO-CAP. . 220MF 1SV 

R50'-59 

R ARRAY,2. 2K * 10 1Y4W 

R25-R40 

R ARRAY,IOK+8 1/4W 

R4, 10 

RESISTOR,4.7K-J 1X4W 

R8, 9 

RESISTOR,220-J 1/4W 

R14 

- RESISTER, 8.2K-J 1Y4W 

R20 

RESISTOR,3.7K-J 1/4W 

R6 

RESISTOR,5.IK-J 1Y4W 

RS0 

RESISTOR,22K-J 1/4W 

R49 

RESISTOR,330-J 1/4W 

EXP.CONN. 

CONN,50P 6201-Q50-25S 

P1-P2 

CONN,2P MLX 5045-02A 

KBD CONN. 

CONN, 12P MLX 5267-12A 

JOY CONN. 

CONN,SP SUB-D TYPE 

SOCKET 

DIM 8P TCS—4480-01 

F1--F3 

EMI FILTER,D3S310-55DL2 



























































































A3 297 ■ 420 5 = 143 Stock No 91160143 











A3 297 ■ 420 5 = 143 Stock No 91160143 









WARNING *- , , 

replace only with same .type 



COMPONENT SIDE 





